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INTRODUCTION
Aquatic macroinvertebrates play an important role in ecosystem processes. Energetically, aquatic food chains are based on autochthonous material generated by primary producers or allochthonous material from the surrounding terrestrial ecosystem. Macroinvertebrates are important for making this material available and moving this energy to different trophic levels of aquatic systems, linking basal resources (e.g., algae and detritus) and upper trophic levels such as fish (Allan, 1996; Ramírez and Gutierrez-Fonseca, 2014) . Although their mobility is restricted, biological characteristics such as drift and flight (in adults) allows them to respond to disturbances through mechanisms such as external recruitment and moving among patches not affected by the disturbance (Winemiller et al., 2010) . This behavior may ensure the local taxonomic persistence and recolonization.
According to Flecker and Feifarek (1994) and Jacobsen (2005 Jacobsen ( , 2008 , the macroinvertebrate assemblages in tropical rivers are conditioned mainly by the flow regime and hydrological disturbance, which affect the stability of the substrate, the drift process and the availability of allochthonous resources, with drift being generally aseasonal (Ramirez and Pringle, 1998; Rodriguez-Barrios et al., 2007) . In a Neotropical stream of the Bolivian Andes, Tomanova et al. (2006) and Tomanova (2007) concluded that macroinvertebrate communities respond according to the Habitat Templet Theory (Southwood, 1977; Townsend, 1989; Townsend and Hildrew, 1994) , establishing a close relationship between environmental conditions of habitat and the biological traits (adaptations) of taxa that live in this habitat. In this context, the local organism's ability to withstand floods and droughts (temporal variability) depends on the tolerance of each taxa (adaptive traits) and the shelter availability within the channel (spatial variability).
Several studies highlight the determinant value of local habitat for the macroinvertebrate assemblage structure in systems with a high frequency of hydrologic disturbance. Melo and Froehlich (2001) observed that richness and taxonomic composition were strongly cor-N o n -c o m m e r c i a l u s e o n l y related with stream size and the presence of fine sediments over rocks. Assemblage structure in these streams seems to be deterministic; however, the authors recognise that torrential events can induce changes in the structure and that these changes depend strongly on substrate stability (Biggs et al., 1999) . Longo et al. (2010) also found that features such as extensive vegetation cover and habitat stability (low drag) promote the rapid recovery of communities after disturbances. Ríos-Touma et al. (2009) suggest that although allochthonous organic matter (litter) inputs (used as shelter or food) depend on growing or transitional periods, their retention depends not only on the magnitude and variability of the discharge but also on the geomorphology of the river. Hydrological disturbances are events that affect assemblages according to the afore mentioned habitat characteristics, which cause changes to relative taxonomic abundance and persistence (presence/absence), selectively decreasing certain taxa (Hendricks, 1995 , Swanson et al., 1998 Lake, 2000 , Wang et al., 2013 . Likewise, ecosystem function can be altered, so that changes in the functional feeding groups (FFG) or life habit composition may also be used as indicators of ecosystem change and recovery after disturbances (Ramírez and Gutierrez-Fonseca, 2014) . These harsh disturbances may provide a habitat template that favours low-diversity macroinvertebrate assemblages that are highly persistent over time (Collier, 2008) .
In tropical streams, several studies have examined the influence of stream flow on the seasonal variations of invertebrate communities (Hynes, 1975; Dudgeon, 1993; Flecker and Feifarek, 1994; Cressa, 1998; Jacobsen and Encalada, 1998; Ramirez and Pringle 1998) , and the importance of hydrological disturbance in tropical mountain streams has been suggested by Jacobsen (2005) , Tomanova et al. (2006) , Tomanova (2007) and Ríos-Touma et al. (2011) . In Colombia, studies on macroinvertebrate assemblages focus on issues such as the taxonomic diversity and/or their role as indicators of water quality (Roldan, 1988; Álvarez, 2005; Álvarez et al., 2006) . Additional important contributions have focused on the trophic structure (Gutiérrez, 2006; Chará et al., 2010; Rodríguez-Barrios et al., 2011; Ramírez and Gutierrez-Fonseca, 2014) or drift phenomena (Rodríguez-Barrios et al., 2007; Aguirre-Pabón et al., 2012) . The studies of Blanco (2003) and Longo et al. (2010) were among the few whose goal was to understand the dynamics of macroinvertebrate communities in the Colombian Andes and its relationship with the hydrological cycle. Although in South America the regional hydrologic conditions are strongly influenced by the cyclic occurrence of Niño/Niña events, except the Blanco (2003) research, there are no studies on this topic and influence of climatic variations on freshwater ecosystems remain poorly studied.
In this context, the objectives of the study were: i) to characterise the temporal (seasonal and interannual) variability in benthic macroinvertebrate assemblage structures; and ii) to evaluate the relationships between temporal patterns of macroinvertebrate assemblage and environmental parameters during El Niño/La Niña-Southern Oscillation (ENSO) phenomena of the period 2007-2010. This allows a first approach to the macroinvertebrate responses of torrential streams in the Andean region to natural hydrological disturbance and is thus expected to contribute to further research about the patterns of response among different aquatic community components. For this reason, the sampling design and methods for assessing the environmental variables refer to the work of Ríos-Pulgarín et al. (2015) .
METHODS

Study site
The Guarinó River is a third-order stream of the Magdalena river basin, located in the foothill of the Central mountain range of the Colombian Andes (Fig. 1 ). It has a wide valley, tropical rain forest conditions with a mean annual precipitation of over 3800 mm per year, mean annual temperatures of greater than 25°C, between 60 and 80% humidity (Holdridge, 1982) and soils of volcanic origin (Borrero, 2010) . The hydrological regime is bimodal and for the study period (August 2007-April 2010), had considerable high flows exceeding 50 m 3 s -1 . The main channel has a length of 98 km until its confluence on the Magdalena river and presents a fast transition between the high zone and the alluvial plain (the last 16 km), with periodic flooding events (Ríos-Pulgarín et al., 2015) . The study reach was 6 km on the alluvial plain (foothills).
Sampling design
According to sampling design of Ríos-Pulgarín et al. (2015) , three sampling areas were located in the alluvial plain of the Guarinó River, between 293 and 375 m of altitude, separated by a distance of 2 km: area 1: Jardín (north 5° 17' 41,4'' and west 74° 52' 25.2''), area 2: Bocatoma acueducto (north 5° 18' 30.5'' and west 74° 51' 31.0''), and area 3: Casanguillas (north 5° 19' 07.9'' and west 74° 49' 37.7''') ( Figure 1 ). To establish the variance in the macroinvertebrate composition between years and seasons, these areas were considered replicas because they are homogeneous in their physical structure, such as slopes, margins dedicated to grazing and beds of sand, pebbles and some medium-sized rocks.
Samples of benthic macroinvertebrates were collected over three consecutive hydrological years (between August 2007 and April 2010) . Four samples per year were taken on each area, two in the dry season (August and February) and two in the rainy season (October and April). (Fig. 2a) .
The methods descried by Ríos-Pulgarín et al. (2015) for obtaining physical and chemical samples were followed. In both areas and sampling periods, chemical variables of the water, namely dissolved oxygen (mg L -1 ), conductivity (µs cm -2 ), pH and temperature (°C), were measured in situ using Shott and Mettler Toledo Cells. Water samples were analyzed in the laboratory for turbidity and nutrients such as phosphorous and nitrogen (APHA, AWWA and WEF, 2005) . Data on hydrologic variables, such as river flow (m 3 s -1 ) and rainfall (mm), were supplied by IDEAM (weather station Puente Victoria) and ISAGEN S.A. E.S.P. (Energy Generating Company, www.isagen.com.co). Both the level and flow values obtained from IDEAM for area 1 were validated and adjusted through gauging (by the profile cross-section method and a current meter) conducted in each sampling site. Few differences were found in the data, so comparisons were considered valid with regard to historical behavior.
Sea surface temperature was used as a criterion for the occurrence of Niña/Niño ENSO phenomena, according to an ONI (Oceanic Niño Index) report from NOAA-NCEP (2014) for the American Pacific, which was corroborated by a comparison of the monthly historical mean of rainfall and river flow in the basin (IDEAM, 2012) , with respect to those observed in the sampling periods. During the study, extreme hydroclimatic conditions associated with El Niño-Niña/Southern Oscillation ( Macroinvertebrate samples were collected in the same sites in which environmental variables were measured over 100 m 2 on the riverbank, according to the methodology described by Roldán (1988) , and Roldán and Ramírez (2008) . The D-net method was used with a 35-cm diameter, 40-cm depth, and a mesh of 500 µm, a screen mesh network of 500 µm and manual collection on substrates (vegetation, submerged and semi-submerged wood debris, rocks, banks or deposition areas) were also applied. The samples were fixed and conserved in 70% alcohol. The identification of organisms was performed to the lowest taxonomic level possible using the keys of Edmonson (1959) , Hungerford and Matsuda (1960) , Edmunds (1976) , Wiggins (1977) , Correa (used 1980 ), McCafferty (1981 , Álvarez (1982) , Arango (1983) , Bedoya (1984) , Machado (1989) , Domínguez and Peters (1992) , Spangler and Santiago (1992) , Domínguez et al. (1994) , Merritt and Cummins (1996) , Aristizábal (2002) , Posada and Roldán (2003) and Manzo (2005) . The assignment of functional groups for most taxa was based on Merritt and Cummins (1996) , Tomanova et al. (2006) , Mathuriau et al. (2008) , Chará et al. (2010) , Rodríguez-Barrios et al. (2011) and Ramírez and Gutiérrez-Fonseca (2014) . Studies on Neotropical rivers were preferred because the life histories of many taxa differ from their counterparts in temperate regions. Five categories of functional feeding groups (FFG) were established for macroinvertebrates of the Guarinó River: CF The number of individuals of each taxon was divided by the area of the sample, and the results were recorded as ind. m -2 . The material collected was included within biological collections of the Laboratorio de limnología of the Universidad Católica de Oriente, Rionegro, Antioquia, Colombia; registered with cod CM-UCO.
Data analysis
To establish if there were temporary differences in the values of environmental variables, one-way analyses of variance (ANOVAs) were applied to each variable, which included different years and hydrological periods. Pairwise post-hoc comparisons were evaluated using the Tukey test to determine the particular levels of a factor that differ (Quinn and Keough, 2002) .
Seasonal and interannual covariance analysis (AN-COVA) to evaluate the effect of the year, hydrological season and its interaction on the macroinvertebrate density and taxonomic richness was used. The variables year and season were considered as categorical variables, and river flow was considered a covariable, due to its high temporal variability and correlation with other environmental variables. Levene's Test for Homogeneity of Variance and Lilliefors (Kolmogorov-Smirnov) normality test were performed. The slope homogeneity of multiple regressions between each response variable and the river flow in each factor (year and season) was assessed.
Temporal patterns of taxonomic composition of the macroinvertebrate assemblages were examined with respect to environmental variables through canonical discriminant analysis, which was conducted on density data for the most frequent taxa, excluding those with a frequency of less than 5% and an abundance of less than 3% (Gauch, 1982; Blanco, 2003) . In the CDA, taxa that help explain differences are represented as vectors whose length and direction is proportional to their contribution to explain the variability (Ríos-Pulgarín et al., 2015) . Analyses of assemblage temporal variability were also applied on the different functional feeding groups (FFG) and life habits of macroinvertebrates, previously classified taxonomically and were complemented with canonical discriminant analysis. All analyses were conducted using R Software versions 2.15.2 (2012) and RWizar (Guisande, 2015) .
RESULTS
Environmental variables
Rainfall and river flow conditions showed large interannual variations associated with ENSO and little seasonal variation, except during the first year (2007) (2008) , when the highest flow rates in October 2007 (La Niña-early phase) were observed. The second year showed high and sustained rainfall and flow, whose effects on the Guarinó River extended to August 2009 (Y3D1) due to cumulative flows in the basin, whereas the third year showed sustained dry conditions (El Niño). Some physico-chemical characteristics of the water accompanied this variation during the third year, as increases in temperature (range 20 to 25°C), pH (range 6.7 to 8.11), and conductivity (range 58.13 to 112 µScm -2 ) and reduction of dissolved oxygen (range 6 to 9.7 mg L -1
). Nutrients and turbidity also declined in the third year, and their maximum values were recorded in October 2007. The values can be viewed in Tab. 1 and in Ríos-Pulgarín et al. (2015) . In this study, significant differences (P<0.05) for all variables in year 3 (El Niño) were observed, whereas the values of turbidity, BOD, STT and nutrients differ in year 2 (La Niña). Significant correlations (P<0.03 for the Spearman correlation) between flow and other variables were found, except for BOD, alkalinity and pH.
Temporal variability in macroinvertebrate assemblages
A total of 6498 individuals were captured, and 127 taxa of macroinvertebrates were identified. The most abundant orders were Diptera, Ephemeroptera and Trichoptera, particularly during dry periods and in year 3 ( Fig. 3 ; Supplementary Tab. 1). Taxa Chironomidae morph 1, Camelobaetidius, Leptohyphes, Smicridea, Rhagovelia, Baetodes, Anacroneuria, Thraulodes, Heterelmis, Baetidae and Corydalus accounted for over 80% of the density and also frequencies greater than 50%. Half of the assemblage was composed of rare taxa (less than 11% frequency of occurrence between samples).
Chironomidae morph 1, Anacroneura, Baetidae, Corydalus, Baetodes, Camelobaetidius and Smicridea showed increases in dry periods, especially the last three, which presented important increases in the third year (2009) (2010) . Whereas Leptohyphes, Huleeichus, Tricorythodes and Grumichella showed increases during the rains. Thraulodes and Rhagovelia showed no seasonal regularities (Fig. 4) . The density showed a tendency to decrease in periods of maximum river levels, particularly during La Niña phenomena between April 2008 and April 2009, and to increase in dry periods, especially during the El Niño year (2009) (2010) . The number of taxa showed no seasonal regularities, although they presented an increase in the third (El Niño) year (Fig. 4) . The values of the covariate river flow were significantly related to changes in taxonomic richness between years (ANCOVA; P=0.003) but not with the hydrological periods (P=0.17). Significant differences in the number of taxa between year were observed (P=0.02), but no significant differences in 
Relationship between assemblage and environment
The canonical analysis discriminant between years using the density and environmental data showed temporary variations in the assemblage related to interannual environmental gradients, separating the three years analyzed and representing 88.1% of the variance on the first canonical axis (Fig. 5) . The taxa that made major contributions to the interannual variance were Leptohyphes, Macrelmis and Tricorythodes, which were associated with the highest values of nitrogen, turbidity and flow to discriminate the second year, whereas Nectopsyche, Leptonema, Simulium and Maruina were associated with dry periods with higher temperature and conductivity values in the first and third years.
Functional variability
In the Guarinó River, collector-gatherers and collector-filterers dominate in abundance throughout of this study (40%), followed by scrapers and predators (20% each). The largest richness corresponded to predators (18%), scrapers (13%) and taxa occupying two or more FFGs (13%). Canonical discriminant analysis applied to Functional Feeding Groups (FFGs) showed interannual differences associated with hydrological variability, with an explained variance of 66% (Fig. 6 ). In the two first years, with higher river flow, oxygen, turbidity and nutrient values (La Niña), the FFG Collector-gatherers and shredders were more abundant. In the third year, corresponding to El Niño, most FFGs, especially collector-filterers, predators, scrapers and taxa with two or more categories had positive relationships with temperature, conductivity, hardness and pH. August 2009 (Dry 1/year 3), a transition period between El Niño and La Niña, showed some differences from the pattern observed for the other periods studied, such as increasing CG-CF (collector-gatherer-filterers) taxa, which can take their food from both sediment (CG) and suspended particles (CF), whereas predators (PR) and collectors-gatherers (CG) showed reductions (Fig. 7) . Taxa with two or more habits or FFGs were dominant in number over three years and were relatively stable in their contributions.
The clinger habit represented between 35% and 49% of abundance annually. Canonical discriminant analysis applied to life habit revealed changes associated with hydrological variability, with an explained variance of 83.3% (Fig. 7) . Swimmers and sprawlers were associated with periods of high river flow and high oxygen, turbidity and nutrient values (La Niña) but not with a drought period (year 3), which was dominated by burrower, skater, climber and clinger habits. As seen with GGFs, habits also 
DISCUSSION
In the Guarinó River, the period 2007-2010 has evident effects of the climatic extremes of the El Niño-Niña/Southern Oscillation (ENSO) phenomena, associated with substantial variability in flow, temperature and water chemistry (turbidity, nitrogen, dissolved oxygen). This coincides with findings by Molles and Dahm (1990) , Scarsbrook et al. (2003) and Blanco et al. (2003) .
The annual differences in physical variables affect Guarinó River water chemical variables: high values of turbidity and nutrients were associated with high flow periods in the second year (La Niña), when there were major drags in the upper basin and deposits generated clogging on rocky substrates (Ríos-Pulgarín et al., 2015) . This phenomenon is associated with basin geomorphology (volcanic soils), land use (grazing) and recurrent torrential flows, which make them easily erodible and confirm the locally differential effects of ENSO.
According to Biggs et al. (2005) , this environmental variability can affect communities through of stochastic processes (ecological disturbance) involving alterations in position, availability and quality of microhabitats that alter the structure of the assemblage. In the Guarinó River, a remarkable richness of Diptera at all hydrological periods, and to a lesser extent Odonata, Trichoptera, Ephemeroptera, Hemiptera and Coleoptera, evidenced the resistance of certain taxa of these groups to the alteration of water flow and habitats. However, the taxonomic composition of macroinvertebrate assemblages is sensitive to hydrological changes between contrasting moments. The increased density of Ephemeroptera, Trichoptera and Diptera during the dry season has been a general pattern in Colombia (Posada et al., 2000; Mathuriau et al., 2008 , Longo et al., 2010 , Ecuador (Jacobsen and Encalada, 1998) and Perú (Tomanova and Usseglio-Polatera, 2007) . By contrast, Melo and Froehlich (2001) reported a similar community structure between the rainy and dry seasons in 10 Brazilian streams of a different order. Mathuriau et al. (2008) attributed this result to the difficulty in detecting faunal variations in regional-scale studies. Smicridea (Trichoptera) reaches its maximum density during El Niño because, despite its limited ability to swim, it is favoured by dry conditions due to its construction of net spinners on rock surfaces (Amaya, 2008) , which counteract the effects of flow rate and improve the capture of a variety of organisms. Huleechius and Macrelmis (Coleoptera) predominated in periods of rain through spe- Brown, 1981 . By contrast, Nectopsyche (Trichoptera) are most abundant in slow patches that can act as shelters, as found by Rios-Touma et al. (2011) . Thraulodes (Ephemeroptra), a good swimmer, was found in both fast and slow water, in agreement with findings by White (2003) for the period of La Niña. Ragovelia (Hemiptera) has been captured in large quantities in both periods, drought or during rain in marginal pools, coinciding with those reported by Mazzucconi et al., 2009 . This variability in the presence/absence of taxa is evidence of water flow control on the occupation of habitats of benthic communities.
Despite its decline during the rains, Camelobaetidius and Baetodes (Ephemeroptera) can persist in both stations through morphological adaptations that allow high flow resistance and adhesion to the substrate with their tarsal claws and the dorsoventrally flattened form (hydrodynamic body), which makes it easier for them to settle in the flow layer located near the bottom of the river and use it as a refuge when the flow speeds are high, as found by Castro and Donato (2008) . This phenomenon may encourage rapid recolonization when water levels decrease. Chi- ronomids and Simulium (Diptera), the most tolerant to flow range variability (Cobo and Gonzalez, 1990) , were dominant in all hydrological periods. Like Blanco (2003) who examined a fifth-order river in the Valley of Cauca (Colombia), at Guarinó, we found that Simulium was equally abundant in both Niño/Niña periods. This is likely related to their high tolerance for low oxygen concentrations and capacity to exploit different food sources (Alvarez, 2005 ) and the fact that their larvae can change their location by drifting downstream on a silken thread, or by looping over the substrate surface using the posterior circlet and the hooks on the anterior proleg to retain a hold on secreted silk. Additionally, this group has more than one generation per year, unlike mayflies, caddisflies, stoneflies, moths and dragonflies, which appear only at certain times (Roldán and Ramirez, 2008) . High richness and abundance the macroinvertebrates in the driest periods, particularly during the climatic extremes of the third year (El Niño phenomenon), showed the dependence of an assemblage on discharge and thus under the indirect control of rainfall, consistent with previous studies by Ramírez and Pringle, (1998) , Jacobsen and Encalada (1998) , Tomanova and Usseglio-Polatera (2007) , Mathuriau et al. (2008) and Ríos-Touma et al. (2011) . However, the greatest macroinvertebrate abundance in periods of drought as in the Guarino River has no general pattern in other rivers, as found by Castro and Donato (2008) in the rivers of Boyaca (eastern Andes of Colombia) and Ribeiro and Uieda (2005) in Brazilian rivers. According to those authors, the diversity of macroinvertebrates de- Fig. 7. A) The proportions of density for Functional Feeding Groups, and B) density for life habits of Guarinó River macroinvertebrates between 2007 and 2010. CG, collectors-gatherers; CF, collectors-filterers; SH, shredders; SC, scrapers; PR, predators; Bu, Burrowers; Cb, climbers; Sp, sprawlers; Sw, swimmers; Di, divers; Cg, clingers; Cw, crawlers; Sk, skaters. N o n -c o m m e r c i a l u s e o n l y creases during extreme drought with heavy rain conditions but increases during periods of transition. This contrasts with the results of Longo et al. (2010) from a secondary river of the Colombian Andean, where the adverse effects of drought periods on the macroinvertebrate diversity and abundance have been reported.
Local or regional differences in benthic assemblage responses are also seen in terms of abundance. High abundance during El Niño in the Guarinó River was related to more stable hydrological conditions, the food supply for macroinvertebrates and both depth and flow drag lows, which contribute to create a favourable habitat for organisms, contrary to what occurred during La Niña. Floods, during the wet phase of the ENSO phenomenon (La Niña), have been shown to reduce the number of benthic invertebrates in New México (Molles and Dahm, 1990) and west of the Colombian Andes (Blanco, 2003) , given that the rates of post-flood recovery by stream communities appear to be dependent on local flood frequency. Alternately, in Canada, droughts act as a disturbance mechanism that simplifies benthos assemblages (Gilbert et al., 2008) . On a local scale, Blanco (2003) found that both the diversity and density decrease during the La Niña phenomenon (wet phase of ENSO) but with differences between high and low stream gradients.
These results suggest an important effect of local conditions (hydrologic and habitat) on community responses to hydrological disturbances and suppose that there does not appear to be a general pattern in the Andean rivers. Therefore, the results cannot be extrapolated to all Andean streams. Firmer conclusions in this regard require verification that all studies used adequate methods for capturing macroinvertebrates of all habitats in the current, using appropriate sampling equipment and with the same intensity. Sampling bias or errors in taxonomic identification could have resulted in an abundance and taxon richness value underestimation, which does not allow us to compare these data with results from other studies. The rapid increase in the number of organisms in the dry period after La Niña in the Guarinó River suggests that succession is a mechanism of resilience to hydrological disturbance, similar to that found in studies of Grimm and Fisher (1989) , Boulton et al. (2013) and Blanchette and Pearson (2012) in arid ecosystems of Arizona and Australia, subject to seasonal flooding. These studies have documented that macroinvertebrate recolonisation occurs quickly after the floods recede and in a stochastic manner, as adaptive response to disturbance. However, in these dry areas, environmental stability periods between the two disorders are long in relation to the life cycle of organisms, whereas in the Guarinó River, they are shorter.
In functional terms, in the Guarinó River, predators, scrapers and taxa occupying two or more FFGs showed the greatest richness, whereas collectors, scrapers and predators showed the greatest abundance. Ramirez and Pringle (1998), Blanco (2003) and Tomanova et al. (2006) found similar results. However, in all of these studies, predators and shredders were found to be poorly represented because of limited food resources. According to Tomanova et al. (2006) , the feeding strategies of scrapers, predators and shredders involve greater mobility (active search for food) or the occupation of unstable substrates (shredders on litter) and, therefore, greater exposure to currents. So, these strategies may be suitable for invertebrates living in environments with frequent hydrological disturbance by flood, but the relatively high diversity of predators and organisms occupying various FFGs in the Guarinó River also suggests that an exhaustive and extended sampling results in highly representative samples. In fact, low diversity (taxonomic and functional) in others streams may also be due to richness underestimation associated with sampling methods, such as the use of an exclusively surber net for capture and short time series.
The observed interannual differences in the functional composition in the Guarinó River, with significant increases in all groups during El Niño (ENSO phenomena 2007 (ENSO phenomena -2010 , is in agreement with the results of Blanco (2003) for the ENSO phenomena 1997-1999. The diversity and abundance of FFGs decreased considerably during La Niña, which can be explained by the negative effect of water velocity on filterers or availability of litter for shredders. It was further found that the greater abundance of collector-gatherers during high water, collectorfilterers during the dry season and taxa that have both gatherer and filterer FFGs (GC-CF) increased in the La Niña-El Niño transition (disturbance conditions). For example, Leptonema and Smicridea (Hydropsychidae), which build nets in fast flowing habitats and filter drifting material (Huamantinco and Nessimian, 2000; Buss et al., 2004) , are equally abundant in rainfall or drought, and even more abundant during the latter. This may be explained because the disturbance has less of an effect on taxa adapted to frequent flooding conditions or with greater dispersal ability, who are the first to recolonize (Winemiller et al., 2010) . The collector-filterers strategy is used normally by other taxa to avoid the limitations of rapid currents, or as those of Huleechius during rainy periods (Brown, 1981) , as was found in the Guarinó River.
The trophic flexibility of Guarinó River macroinvertebrates confirms the results of a review by Covich (1988) and a study by Tomanova et al. (2006) , which suggests that food webs in Neotropical mountain rivers are dominated by generalist consumers, who can occupy at least two trophic levels. In stable environments, such flexibility may reduce intraspecific competition (Woodward and Hildrew, 2002) , but in environments with high hydrological disturbance regime and variability in the supply of autochthonous and allochthonous food resources, the ability N o n -c o m m e r c i a l u s e o n l y to exploit changing resources can potentially maintain population stability to natural fluctuations (Hart and Robinson, 1990) .
Although no information is available on the habit level response against the ENSO phenomena in other systems, the dominance of clinger habits, as was found in the Guarinó River, has been documented by Hanson et al. (2010) in areas of strong current. Clinger macroinvertebrates often show adaptations to grab or hold onto the substrate, corroborating adaptive strategies to frequent drag events (disturbances) in the Guarinó River. The presence of burrowers during El Niño is also evidence of an adaptive (buried) strategy in response to drought conditions.
CONCLUSIONS
In conclusion, the ENSO phenomena El Niño and La Niña had a great impact on the Guarinó River during 2007-2010, causing significant taxonomic and functional changes in macroinvertebrate assemblages. This response was based on the specific adaptations to natural hydrological disturbance on local habitat characteristics, according to predictions of the Habitat Templet Theory (Townsend and Hildrew, 1994) . Our understanding of this relationship and its application to the management and recovery of aquatic ecosystems in the Andean foothills will help avoid errors due to the generalisation of response patterns of other systems. Differentiated results between rivers and regions also highlight the need for standardisation in the methods of collecting samples, which will allow for comparisons and more conclusive analyses.
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